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(54) ESD PROTECTIVE DEVICE FOR CMOS OUTPUT STAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device for 
making it possible to utilize the surface area of a chip 
effectively by improved ESD protection of an integrated 
circuit in which the function of the integrated circuit is not 
weakened when the mechanical stress of a bonding pad is 
applied. 

SOLUTION: In the device for improving ESD protection in 
an integrated circuit, passive elements are connected 
between a bonding pad and the integrated circuit in order 
to achieve the effective utilization of the chip area 
wherein the passive elements are placed above a 
nonconductive layer and below the bonding pad. If the 
bonding pad is damaged in bonding or testing, only a 
passive component is at most, short-circuited and 
functionalities of an output driver stage and the integrated 
circuit remain intact. 




http://www1 9.ipdl.inpit.go.jp/PA1/cgi-bin/PA1 DETAIL 



2008/07/09 



(l9)H*B4#WJt (J P) <12) ^ 4# ^ # 



(A) (ii)*jffaiHiire## 
#^32003- 124336 
(P2003-124336A) 
(43)4:^18 H ¥«15^ 4 ^25 a (2003. 4. 25) 



(SDIntCl." 
HOIL 21/822 
21/3205 
21/82 . 
27/04 



F I 

HO IL 27/04 
21/88 
21/82 
27/04 

21/82 



H 5F033 
T 5F038 
P 5F064 
E 
W 

W«JS©«Cll OL 6 H) 





4$R2002-2408g2( P2002-240892} 


(71)a«A 


^0000248 












^miW 8 ^21 Q (2002. 8. 21) 












Koninklijke Philips 




1013995 6. 1 




Electronics N. V. 


(32)«5feH 


^ms^ 8^210 (2001. 8. 21) 




:!r^>3^ 5621 ^—r— r-{>\i— 


(33)fi3icti^!gB 


H'fy (DE) 












G r o e n ewo u d s e we g 1, 








5621 BA Eindhoven, Th 








e Netherlands 






(74)f^A 


100075812 



















(54) ^m<o4im cuosiiitimmis.sr>w&mts: 



(57) 



2 o 




1 

^ii^^mm^iK h'tmmm^b<D 

tt) io©PMOS VyV'yT.^ h'tix.kz.m.mz.W^^^ 

Mos h7>":^;^^5' tNMOS h7:/v=;^^5' t^rBlt-ifi 
ESD;a5^!t1--5i:NMOS h7:^-:^^^Sr5S 

^mm\i.<Dm*\ n-K-t°:xi/fe5VMip-K-tf:/ 
[0 0 0 1 1 



(2) 2003-124336 

2 

E s D{*ii^etai-5fcto©^^icH-r5o 

[0 0 0 2] 

;'3$nsm-^(0*f<£i- s iii|i§ 5 fc ic^ffl $ 

[0 0 0 3] ^MMcM (ESD) {i, fl;^->><.xi^^oJ: 

Dimmit. -;^T'fi. m^m^<D^^ ^icnLx^n 
mx'^^mmBi!)^=^y^±Km^-t^. ifL^^vLSI 

ztii)^'p'bmtif'mtf£^xtx\^^^o 

[0 0 0 4] ^Mit. m^(D±^^<ZtiC^^X±Z 

ni^mm^ti. ^mmmmm (esd) ti,v^t£fi?>. 

1 0 n s 74^6. 3 0 0 n si^ii5l-t-5jajS6^''<efa 
[0 00 5] -:^T-fi. ttmW'teiiAl^ffi. ill^<^fci6 

30 [000 6] ^^X\t.. iSajEfi, MO S y- h ^(T)'^' 
[0 0 0 7] M^X. ^'OM^fh^ES,E)(D^mt. M 

[0 0 0 8] ES'D^-^(r:>mm.\mm£<. ^mwmfi^ 

[0 0 0 9] CMOS7't3-fei^»*aaffi>45lgJp-f 

[0 0 10] wL^(r>EST>%mM^\t. m&^um-t^ 
[0011] mmm^(^m'hi)^^^-tmn\.x\^^< ^ 

[0 0 12] 

(^W;45^*LJ; 9 t-t^mM] WO^O 0 4 8 2 5 2 

50 -^tt, 1ff^g|5ia;4Sjj<:^7^^ KroTT'gaS^ixS 



3 

[0 0 131 CMOS|h]SS<757K>X'(' V^'/N-y KOTf'I 

>-x^>'y/-«5/ K(^g^^;4\ TjtVxV hicmm 

[0 0 141 Lfc;i5oT. *^B^»i6^(i. AamsS© 
aig: $ nfc E s DiJft^ic J; "9 5^ ■;/ ■f^m^m.(r>^^Ws. 
*iJffl^^tg{-L, Koffi|=fe!c6«j/£*£;;'3;js 

Sttl-srtT'feS. . 20 

[0 0 151 

[ 0 0 1 6 1 CMO S|Eli^};iJi^/£E S D#M^-^;t^ 

^tC;^#/ijgfei#:;j5it:>ST-fc.5. CMO S|Hli^(D||®6^ 
/ittiJ'jSfi^ '>?'i< ^ lo<7)j}?i^X'r l^^y^y KSr^ 30 
L, rw/^y K{- loiOPMOS h7>v^:^^*Jj:tJ«l 

y<^^mf&-r^o ^hic^ ii^, ESDi^^lHlj^'bSi^ 

[0 0 171 E S Dl^^HfSti, E SD;65^;fe-t-Stm 
ttSo :iti,^tT9 io(Dg!E*q(D:)^j£i:fi, NMOShy 

v>xm^Ht $ nfciHis^T-f±. ^1^(7)^ 5/ ±(o?gp^ 

[00181 mm.'P^'tit. if^V^.^ Kt^S-g- 50 



i|tM 2003-124336 
4 

■to ^KDfzib. mnHU&lit^ti^X'yf^'yv'^ >i^'y<y Y 
[0 0 1 9] *^BJ[cJ:ixtt\ NMOS b7:^v^;=^^'i: 

it. m^m^mm^icD ^i^^i^^^tz it^u TKx^xm 

t^^mmf-icx^xmrn^ti^^tirmmc-r^o 
yyfy<y Y\cim-t^mwLm£f±tncx<o^mi^tzim 

yT"^ iy'/y<y YcDTizmm^tiiio ^tiit^ 

m^\zhWfj:^mis.m&,i)mi^Lxm^^imti: ozt 

[0 0 2 0] ^f* L^^llig^?iJlw^3^^l:^i. ^mmi-^'A 

(^■^-(Drnmi^^c^m-^. ^mm^(n-m-y'v yi>^ 
tii>icLxh. cMostiitiY7-(y<^(Dmmmtm^£ 
i^irif£\,^zti)>mmiz^ti?,. 5>tifi. ^mm^ii^mm 
Ltimm^f^Bf^^ti?>(oxitf£< . m^(Ofh^f£^y 

[0 0 2 11 ^igmtt»fi. S^*L<f±, p- (n-) 
K-fV^^S:Kl*l»n- (p-) Y-i:'>^m(0±izm 



5 

1 5 7i ^ M^{-^-r 5 psii ^ff^j*-r s o 
[0 0 2 2] ^wsm^^. My ^ -j^ vm\mmnT 

Xh?>o IK n V-^^l^'/^intzmitMm.n.i&^i:^ 

to 0 2 3j fc5i!t^<^IIJI0'J}::*5i/NTfl. Sf!i*^ 10 

(p-) Y-\f:y^^MzM^. ffi6t#:oT(-*5-57>f 
-/uKSE{kllil(^TWp- (n-) K-fv^^^tifc* 

[0 0 2 41 «^*L</il.^«fi^T*»i, ffi;^) K7'f^^©(^ 

^fiJT'i^^o •7-i'-yum'f(ilIJi<DT'^p- 20 

(n-) K-f>'^$ixfcS;Kl^{c||< n- (p-) K 

-To ^(T^S-a-. IK (p-) K-fv^$nfc®i: p- 
(n-) K-f:^^$ixf-Ste(Dra<Djl#{cJoV^-C/<y 

[0 0 2 6] ffifeif^^p- K-t°V^§tt/cJirt(Dn -^7 
a./U K- 1" > $ ti:/;:® if (7>ffi,»ii b . -5 V ^fi p 

4^{±n- K-f:/y$ti^e<^±(Z)p+ K-t'':/^^ 
■5 J: D 'b^SS$^^T^^^.„ tKvx^ ViZ/v-y Kfci^T-f ^) 



#11 2003-124336 

6 

[0 0 2 7] ^JRS{^Sfttft^ff^)5£^-fr5::<bt^BgT' 

\.<H^:y'/:?^y'i^xms&^ti. ^^y^y^y- 
v<n>%\^Wai\^^':>X. :»c#/j:fi*ift:^ffM-r5fc*. 

[00 2 8] iU^J^ffli^J-ol/NTfJ. ^VxVlJ-^fcfl 
[0 0 2 9] *5IBJ©g6<]{i, CMOS h'y^ y<'^^i 

[0 0 3 01 *3s?^f±, mm^Tfi^ti^mmmKmi^x 
nm^ti?>i)K :i^^mit^.tnm^^ti^t(Dxitf£ 

[00 3 1] 

itptitzm^XS)^, liitiVy^y<m2n. NMOS h 

yy'y:^'^ 2 2 irac^iJlcg^i^StL t locop 

Mos h7>v^;^^ 2 1 Srii^So 20K) h7:^v>;^^ 

}i, *M6<]}Cf±VDDt VSSi:<ora{-®i^$tt5o ESD 
(Dm-^. #^^{c:^#Jt(:fl;jjfi;i5NMOS hyv-v?:^^ 2 2 

ft:2 3f4. 2oro®St«^®r«lJ;ig^ig£$tt5. wOffiStft: 
fi, -Sg;i)5NMO S K 7 >• ^ 2 2 © K U-f >mUn 

^^2 i*3J:t>'*>7-V>^^^<s/ K4{cSil$n2)o ^fi 
9 7j^>x^ i^^y-^y VSSi (7)ra{-Sigc$tu5<7)f±, 

VPAD^VPAD, ESD{i3ilJ|3Si-5j§tt]E[H]|?g3 JPX. 

ESDi*fi(e]SS8;iiS, VDDi: VSS»rBlfcKB^tL 
5. ^-r KDfim®[elSS©A;']/W:'J i: VDD(DPfl{c 
VDD43j;t>*{!^ai[5lK8 *^f^L•Cf=J■*PW^J:E s 

[0 0 3 2] ®2f±, 7K>X-< K4(DT{Cfo2> 
ffi^«!:2 3(;)fl|fi£^.^-ro ^^T'-f >i5^/-«'y Kfl, ISIgC 

w^aS#Si^^v^L5{;:<toT?K^§n-5o ritP><^ 



^ 9 s I PROT^y^^'ji, :yy 

^ti^j:\^^^t^mMici-^tzii)l,cmm^tiX^tc. yv 

[0 0 3 3] mmm^nir?>mmr^^ c^t. ^m2t 

^^2 3(D0i|&<i:[^#T'fc2)„ ^(Dmm<^tzlfy. Z.(D& 

tfimt. mmy^-^^hmimm6(D±izMm^ti^(r) 20 [p 
-c% mi^it^<Dmmtmmi^Rit^£\'\ 
mmmti: ^^tt s -^mmt^ h ^m<Dmf^i^s, it. >x 

^^^mm(D'i^mtLx^±ir^mixmmmmt. s^m 
^■r?)o '^^i^mm^ix^m.mt. m£i^-M.i^bi 

\,\ ZtHt. if-yf ^yf^^vVb. Vmt.tlltVSS<D 30 

rn^o)mtimm^^^titnmm^£h<Dxh?>. m^^t. 1 

O S 1ifi)tg(5B"p it h It^m 1 /i A i: 1/ ^ 9 *:'^iintt»ittt« 

[0 0 3 4] [gstt. 10(7)$e3{C;^#/^®fei<^^5ffM 

^n?)Offi^(*:2 3, 2 4. 2 5ro/> 

7'=c< i o^^tt. >-^/<i/ K4 0T{^iaS 



(5) 2003-124336 

8 

KgOff^joimit,, S I PROT-7:^^?{cJ;o-C 
ft: ^ tvfc^it©*!}- J; o tpSt- # 5o R i i' ^ l 

x>v^mtiA^±cxhi>zfmtitmBt^±w-i:moxixt^ 

[0035] r(^->yf--Y KS{±^£ffi^n 5 

w-m xh<Os t&mm^i&<i^^fc^. s i prot-^ 

;=^^'}4->y -y-^ Kg^iiffl S I prot-^^?.:? 

[0 0 3 6] m^.oymit. m7i^Vy-(^<tiitstl.XXh 
ostti;'3^^-ro 

1] cMosmt)^(om.9^mx'h^o 

[03] mm(oui7iPi^^m^mmx'7f:-ro 
[04] 5^fi]$tt^c}ggtff^^-ro 



1 CMOSta;^)^ 

2 ai;bK7-r^^s 

3 jg«)±(HlSg 

4 /K^X'f >-^/<'y K 

5 g^i^^j^ 

6 7>f-yuKi?{kM^ 

7 nl^i/l^^^ 

8 ESDtSlilHigS 

9 ~>y-y--i' KS 

1 0 

2 2 
2 1 
2 2 
2 3, 



PMOS h7 vi^;^^ 
NMOS h^^'v^^^' 
2 4, 2 5 i&ijii^ 



Rl/£l'>LRn 
L 



[El4l 



Siprot 
11^ 



mr'ir-ir'VTr*ir*i rnr* ir ' i rMr'i r^r^r "ir' ir' i 



j}-10 



r 

Ri 



CO 



( 
L 



Rn 



(6) 



mm 2003-124336 



[Hi] 



[US] 



VDD 



VPAD,ESD 



2 1 
I 

1 



<pMOST 





VSS 



BSD«| 



VSS 



^5 



[[^2] 



llllllllllllllll 



llllllllllllllll 



llllllllllllllll 





F^— 5F033 UU04 VV07 VV08 

5F038 AR09 AR16 BE07 BH02 BH03. 

BH05 BH07 BH13 EZ14 EZ20 
5F064 DD42 EE23 EE26 EE27 EE53 



y—^. 53 



